The effects of some geometries peculiar to the wallattachment fluidic devices on the attaching jet flow and the switching mechanism were experimentally made clear.
Introduction
Many studies have been made on the attaching jet flow which is a foundamental phenomenon of the wall attachment fluidic device.
Nevertheless, it seems that these results have not been applied well for the design of the device.
For this state, two reasons may be pointed out. Firstly, the attaching jet flow in which the effect of the secondary flow can not * Department of Industrial Science be neglected due to the small aspect ratio has not been studied.
Secondly, even when the flow may be sufficiently two-dimensional, as pointed out in this paper, it is not yet confirmed well how the specific geometry of device, the wall length, the vent, the splitter, etc., affects the behaviors of the attaching jet flow.
As the authors already reported about the effects of the pointed splitter 1), 2), the effects of the vent and the attaching wall length are experimentally investigated in this paper. on the effect of the vent on the switching 8), and the mechanism of some phenomena shown in their paper can be directly explained based on this study.
Experimental Setup and Method
In Fig Control nozzle and side walls are removable, and these are sealed by petrolatum and clamped by C-clamps. On the other hand, when the attaching wall has a finite length, the movement of the attachment point decreases in comparison with the case of the sufficiently long wall, as the control flow rate increases. Then it is guessed that the relation is represented by the chain line in Fig.2 , when the control flow rate is increased to the value marked with. in the figure, the jet detaches from the wall.
... Next, the e~fects are discussed by the pressure distributions on the attaching wall.
In Fig.) , when the value of Q IQ is small, the c so distributions are same as that in the model with Lib =00.
Then, w s it shows that the flow is not yet affected by the wall-end.
But, as
The distribution for Qcl 
ed~or L Ib = 8. For bv/bs less than about 3.0, the control flow rate which causes the jump increases with the vent width.
For bv/bs greater than about 3, this flow rate becomes constant, and this value is equal to the rate of the end wall switching mentioned in later. The pressure distribution for Lv b s = 8 is shown in Fig.7 . In this case, the control flo" rate to cause the jump is independent on the vent width, and is nearly equal to one which detaches the jet from the wall-end. It can be seen that '''hen the impinging angle just before jump is relatively small, as refered in Fig.5(b) , the jet is hardly affected by the vent width.
However, after the jwnp the volume o.f the attachment bubble directly depends on the vent width.
In Photo. In this case, the jump is caused by about same control flow rate .for all vents.
.' . Thus, if the above two flow rates are introduced in the analysis, the existing analytical method can be applied in this case. More practically, the effects of the splitter on the jet must also be introduced.
Statical Switching of Attaching Jet
In this section, it is mentioned that how the side wall length and the vent affect the statical switching of the attaching jet. This is one example that the short wall length is in demerit from the standpoint of switching.
In the theoretical analysis of such switching, the effect of the wall-end on the jet flow must be generally considered. However, when the wall length and the offset are not so large, the impinging angle of jet to the attaching wall is not large as mentioned in section 3.1, and then the effect of the wall-end is negligible small.
Effect of Vent
The The switching mechanism of the device with vent is substantially the opposite wall switching. Nevertheless, as the effect of vent has not been considered in the existing theories, the interaction between jet and vent must be added to the analytical model of the existing opposite wall switching in order to obtain the more practical model.
End Wall Switching and its Formation
The switching of an attaching jet flow has mainly investigated in conection with the end wall switching. However, as pointed out in previous section, the end wall switching does not occur for the device with vent. In spite of this statement for the switching, the theory of the end wall switching has practical worth because of the followings.
The usual conditions of the end wall switching are characterized by next two points: (1) the effect of wall-end on the movement of the attachment point is not considered, (2) when the attachment point reaches the wall-end, the switching occurs.
Now, in the case of Fig.9 (a) and (b), the condition (1) is approximately satisfied ( see Fig.2 ).
And for bv/b s = 1.5 and 3.0 and DN/b s <: 1, when the attachment point jumps over the vent, the opposite wall switching just occurs due to the flow into the bubble through the vent. Then, the switching control flow rate is apparently equal to the flow rate by which the attachment point reaches the vent, and the condition (2) is approximately realized.
Therefore, for the device with such geometry, the existing formulation of switching condition is approximately acceptable. This condition is that the jet switches, if and only if the attachment point comes to the wall-end upstream the vent.
Total Pressure Distribution downstream from Vent under No Load

Condition
As mentioned above, the short vent distance is desired from the standpoint of the switching of attaching jet. However, when a part of the jet flow bypasses to the side of ambient pressure through the vent in some cases, the recovery pressure of the device will become smaller.
From this point, the total pressure distributions were measured at a section sufficiently downstream from the vent, when the control flow was not applied. And when the vent distance is a little longer than the attachment distance, the bypass flow through the vent increases remarkably, as the vent width becomes wide.
On the other hand, when the vent distance is longer by 2b s than the attachment distance, the bypass flow is remarkably small. So, the minimum vent distance which is not disadvantageous on the output characteristics must be larger by 2b s -3bs than the attachment distance with no control flow. However, when the control nozzle is opened, the minimum vent distance becomes larger than this.
Conclusion
The behavior and the switching of attaching jet flow were discussed experimentally by means of the large scale model with the finite wall length and the vent. The results are shown as follows:
(1) For the finite wall length, when the attachment point of jet comes near to the wall-end, the behavior of jet differs from one for the sufficiently long wall. Therefore, in the analysis of this jet, the flow direction downstream from the attachment or anything of the sort must be considered.
(2) When the attachment wall has the vent and the wall length downstream from the vent is sufficiently long, it is recognized that the attachment point jumps over the vent and goes to the wall downstream from the vent for some critical control flow rates. Then, the attaching jet flow never detaches from the wall with vent, though the attachment bubble is opened on the side of ambient pressure through the vent.
(3) When the splitter has no effects on the jet, the switching mechanisms of the attaching jet flow are classified into the end wall switching and the opposite wall switching. The switching mechanism of the vent type device is substantially the opposite wall switching.
However, there is the case in which the existing analysis of the end wall switching is apparently proper.
(4) From the standpoint of the switching of jet, the shorter vent distance is desirable, while from the standpoint of the output characteristics of the device, the vent distance has a lower limit in relation to the vent width in order to keep off the bypass flow through the vent under no load condition.
